Involvement of oxygen free radicals in experimental retinal ischemia and the selective vulnerability of retinal damage.
Protective effects of CV-3611, a free radical scavenger, on retinal ischemic injury in the rat and on glutamate-induced cytotoxicity in a cell line were evaluated. Transient retinal ischemia was induced by raising intraocular pressure of rats to 110 mm Hg for 45 min, and the electroretinogram (ERG) was measured to evaluate retinal function. No ERG could be recorded immediately after reperfusion, and thereafter the ERG gradually recovered. Recovery of the a-wave latency and the amplitudes of the a and b waves in the CV-3611-treated (10 mg/kg, p.o.) group were significantly better than those in the control group up to 24 h after reperfusion. In both the control and CV-3611 group, the b wave showed better recovery than the a wave up to 6 h after reperfusion, while the relationship was reversed after 24-hour reperfusion. Glutamate (10 mM)-induced cytotoxicity in the N18-RE-105 cell, a neural retina-neuroblastoma hybridoma, was quantified by measuring lactate dehydrogenase. Three and 10 microM of CV-3611 significantly attenuated the glutamate-induced cytotoxicity in N18-RE-105 cells. Thus, the radical scavenger (CV-3611) promoted the recovery of retinal function after ischemia-reperfusion injury and ameliorated glutamate-induced cytotoxicity. These results suggest that oxygen free radicals play an important role in the early phase of retinal ischemic injury. Moreover, differential recovery processes of the a and b waves after ischemia suggest that the selective vulnerability of the retina to ischemia could change functionally during the period of reperfusion.